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(71) We, TE1JIN LIMITED a 
Japanese Body Corporate of No. 1 UmecU, 
KiU-kUj Osaka/ Japan, do hereby declare the 
invention lor which we pray that a patent 
5 may be granted to us, and the method by. 
which it is to be performed, to be particularly 
described in and by the {allowing statement— 
This Invention relates to a process far pro- 
ducing a polyamide having recurring units 
10 derived from "a mcthyl-fiubfiumred phtbollc 
* acf d and a diamine! and to the product thereby 
obtained. ' 

Mdt-pdymerizaticn is an Industrially ad- 
vantageous method of producing poly amides. 
15 from monomers. 

A polyamidc derived from a methyl- 
substituted phtholic acid and a diamine can 
be- provided, for example, by a method of 
Jntcr-fadal polymerization (for example, 
20 British. Patent 671,500), or by a method in- 
volving preparing a. diphenyl ester of on alky!* 
.substituted tcrcohihauc acid from said sub- 
. srl tilted xerephtnnlic add and phenol, and 
polymerizing said ester Oral an -aliphatic or 
25 aromatic diamine in an organic liquid medium 
at a temperature not higher than the melting 
point of the resulting polyamide (U.S. Patent 
3,379,695!).- Such a^rnflthod, however, necec- 
. .- fctrfly 'suiters from the disadvantages of cum- 
30 plicated operation and high tost of produc- 
. tinn. 

Researeh and development work has shown 
that the .occurrence of gdlation is drastic and 
inevitable In the melt-polymerization of an 

35 ''aromatic dicarboxylic acid having a methyl, 
group and a diamine, and that it Is practically 
impossible to obtain a polyamide having an 
acceptably higja molecular weight, Severe gel- 
lation occurs when an attempt is made to 

40 melt-polymerise meihyl-subsututcd nhthalic 
acids and diamines to form as paly amides. 

Wc have now found that if a reducing phos- 
phorus add or a salt or ester thereof Is pre- 
sent in the polymerization system during the 

45 polvumidc-farmlnE melt polymerizations of 

[Price 3Jp] 



rnethylterenhthalic and/or methyllsophthalic 
add with a diamine, the, occurrence of severe' 
collation can be avoided and a polyamide.hav- 
big a reasonably high molecular weight for 
the fabrication of shaped articles Can be ob- 50 
tamed* 

The same phosphorus compounds have been 
added to pofyamidcs- for other purposes; the 
idea of using them to prevent gellation in this 
particular reaction is believed to be entirely 55 
new. Moreover, as shown hereinafter by Com- 
parative Examples, this inhibitory action on 
gellation cannot be achieved by utilizimt cer- 
tain other phosphorus compounds which axe 
known to be incorporated in other types of 60 
nolyamidcs or be present in the polyamidc- 
f ormirtff reaction- system* 

According tn the present invention there Is 
provided a process for producing a polyamide 
which comprises- meic-polymcrisimj (a) 85— 65 
100 mol % of* mcmyltctephtholic and/or 
mcihyiiaophthqlic add, together with a sub* 
scmtially equimolar' proportion of a diamine 
with (b) 15—0 mol % of (1) a dicarboxylic 
acid other than methyl tctepbihalic and 70 
methylisophthalic adds, together wldi a sub- 
stantially equimolar proportion of a diamine, 
or (ii). an umlnocorboxylic odd or (iii) a 
lactam of an-amlnocarboxylic acid, or a mix- 
ture of two or all of (i), (if) and (iil) in the 75 
presence of at least 0.01 mol %s based on the 
recurring, carbqnamlde unit of the polyamide 
to be formed from components . (a) and (bjj ■ 
of a rcdudng phosphorus add or an ester or 
salt of such an' add. 80 

The invention also includes me 'product 'ob- 
tained by rhe' above process. The produce may 
,be a mixture of the polyamide (containing 
recurring- units derived mainly - from the 
mcUtyi-iubidwted phthalic add and the di- 85 
amine) with a product obtained from the 
' phojphorui compound which is assumed to be 
converted usually Into the form of phosphoric 
add and/or an organo-phosphoric add or a 
derivative of one of -these adds. However, if 90 
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the phosphorus compound is capable of 
chemically bonding ra the terminal amino 
group o( the resulting polyamide, a part of 
said compound will be bonded to die coda of 
5 the polyamide znolecnlar chain in a manner 
jlmifar to an cnd*blockbig agent- 
Far .convenience wc refer to the product cia 
o, poJyjunide, although it will be understood 
that it will not necessarily consist wholly of a 

10 polyamide but may contain a phosphorus com- 
pound (and possibly offer additives) in admix- 
ture therewith* 

The dlcarboxylic add used to form the 
mcltppolj rncrized polyamide Is methyl tcxe- 

15 phtholic acid and/or methylisophthalic acid, 
optionally with other dJcarbcxylic add(s) (or 
an amino curb oxy lie acid or lactam) as a co- 
monomer. Mcthylisophthalic acid has iliree 
Lomers, 2~methyl fsophthalic acid, 4-methyl- 

20 isophthalic acid\ and 5-methylisophtbaIic add* 
These methyiisoDbthalie acids may he used 
singly or in admixture. The preferred isomer 
for tut singly is the 4-mcdiyl one, 
Examples of the dicarbnxylic acids a9 a CO- 
. 25 monomer include Cr-ds straight chain ali- 
phatic dicarboxylic acids such as adipic odd, 
azelaic acid, sebacic add, or dodecandioic 
add; aromatic dicarboxylic acids eudi as tera- 
phthalic add, isophthalic arid, naphthalene- 

30 dicarboxylic add, or diphenyldicarboxylic 
■ add; ond aHcydic dicarboxylic adds such as 
hexabydrorcrcphthalic add, or hexahydro- 
Isophthalic odd. 
Examples of the oilier comunomers that can 

35 be used in the invention in an amount of less 
than 15 mol% together with methylterc- 
phthalic add and/or mtthyUsophrhnu'c add 
and tile diamine are C*— Cj T straight chain 
saturated omep-artsinocajtboxyite acids such 

40 as aminoeaprolc add* aminocnanthlc odd or 
omlnoUruric add; and lactams of said amlno- 
carboxylic acids, such as caprdactam, 
ethandiolaciam, or lauxolactam. 

Examples of the diamine used tn form the 

45 mdt-poiyrnerized polyamide composition of 
this invention am C, — preferably C*— 
straight diain aliphatic <j^djqrnlncs, 
aliphatic diamines having nlfeyl groups of 1 
to 4 carbon atoms In side chains and having 

50 5 to 12, preferably 6 to 12 catbon atoms in die 
main chain, Pipcrazinc, pipcrazincs substitu- 
ted by an alkyi group, preferably an alfcyl 
group having 1 to 4 carbon atoms, bis- (para- 
omlnocydohexyl) methane and compounds 
55 of the formula 

H«N-(<^^) M -0-(-CE^-) n -NH 5 

wherein- 13 is an ra-pbenyiene, p-phenylene, 
m-cydohcxylenc or p-cydohcxylcnc group, m 
and n are 1, 2 or 3 when 0 is a phenyl ens 
60 ponp, and 0, 1, 2 or 3 when 0 la cydobexy- 
lenc. These diamines can be used cither singly 
or in admixtures. 
Spedfic examples of the diamine compo- 



nent indude tetramethylene diamine, penta- 
mefhylene diamine, hcxaxncthylene diamine, 65 
heptamethylenc diamine, octamethylene di- 
■ amine, nnnamcthylcflc diamine, decamethylene 
diamine, undecamerhylene diamine, dodeca- 
methylene diamine, 2 - mcthylpenmrnedn/Iene 
diamine, 2 - methylhexamerhylene diamine, 3- 7Q 
mcthylhexamethylene diamine, 3 - isopropyl- 
heptameihylene diamine, 2 - methyl - 4- 
ethylhcptamethylene diamine, 2,4 - diethyl- 
cctameihylcnc diamine, pincradnc, 2-mcthyl- 
piperaxine, 2,5 - dlmemylpipcrazine, 2 - ethyl* 75 
plperazine, 2,5 - diethylplpera.2ine, 2 - iso- 
propylplpcrasine, 2 - n - btuylplpcrazlnc, bis* 
(para - omlnocydohexyl) mediane, mera- 
xylylenedJominej para - xylylenediamine, 4* 
amlnomcthyl, 1 - wnmoeihylbcnxcne, 1,4- GO 
bi3(aminopropyl)benzene, m - cydohexylcnc- 
diaminevp - cydohexylenediatninc, p - amino- 
mcmylcyclohexylnmine, p - aminopropylcyclo- 
bexyfnrrunc, and 1,4 - bis(aminopropyl)cyc]o- 
hcxane. 85 

Various combinations of the diamine com- 
ponent and the memylrerephtf utile add nnd/or 
methylisophthalic add optionally containing 
another component can be used in die present 
invention, but it is preferred that die cam- 90 
blnations be such that the resulting polyamide 
has a melting temperature of not higher than 
320° C Furthermore, as a measure of the 
degree of polymerization, the melt-paly* 
rncrized polyamide of this invention has a re- 95 
during viscosity [qsp/c] (measured at 35" C 
in a meta-cresol solution In a concentration 
of 0.5 n/100 mL) of 0.7 to 1.6. Preferably, 
the melt-polymerized polyamide of this in- 
vention should be completely soluble in formic iqq 
add at BO* C. in a concentration of lg/100 
ml* The solubility of the product as referred 
to in this invention means this solubility in 
formic add. 

The preferred phosphorus compounds arc 105 
odds having die following formula:— 

(OH). . 

(I) 

wherein R represents a hydrogen atom, an 
alkyl group of 1 to 15 carbon atoms, a 
cydoalkyl group, an aralkyl Group, or an . no 
aryl group, m is 2ero or \, and tn-fn Is 2; ' 
caters thereof, and the salts of said adds. 

Hereinafter we refer to these acids, esters 
and salts collectively as "phosphorus com- 
pounds'* for brevity. 115 

The nomenclature used herein n> describe 
phosphorus compounds Is that recommended 
by the 1952 British and American committees 
for 'the nomendatnre of phosphorus com- 
pounds. It is described in Journal of the 120 
Qiemicol Sorfcty 1952, page 5122, and 
"Phosphorus and its Compcttin^* by John IU 



Van Wazer, Intaradpnce Publishers, Inc., 
Nc*r York, 195B, Volume I, pages 348—351, 
387 and 38B. In thia system of nomcndaanx 
the- odd of formula (1) above in which 2 
and frt=0 is termed phMphorons ntm and 
has the tautomeric formula' 



OH 



OH 
O v^P — OH 

■ In 
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*Jts*monoa!lsyl> ^d'tplkyl estrrs art 

corned respectivdy oiky* phosphonaics, cu- 
ttlkyr phosplionatss acids and xxiaftyl phos- 
phites; The add of formula (11 tn winch 
£=1, OT =5l and R represents a hydropt 
atom b termed liypoph^phoraus acid and has 
the formula 

OH 
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Its attyl eattfl ore termed alkyl phospWnatcs. 
-Tht corresponding ocids la which K ttjwe- 
•jena a monovalent organic Eronp Instead « 
hvdroftcfi quia ore termed organophospnniiG 
adds. The? oJlcyl esters of such adds arc alfcyl 
orrtrtophosphinatca. 

The salt* .of phosphorous nxtd hypophos-^ 
phorous nddfi we tenned respecrivdy phos- 
phites and hypophdsphttes, vhflc the sails o£ 
the organo-anoJoBUcs (in which R~o mano- 
valent organic group) arc respectively organs 
phoaphonaces and DrganophDsnhlnates. 

Headers vho- refer to the von Wa xef re- 
ference for* a fuller explanation of lhis system 
of nomendoture should notft that regrettably 
■ there are errors, namely on page 34i>, Table 
7—1, item No. 12, where the 1952 committee 
name is given incorrectly as "rdkylphojphocuc 
• add" instead of the comet name "a&yl jhos* 
phonate", and on page 350, Table- 7— If »tcm 
16, where" the 1952 committee name is 



No, 



phasphinlc odd, 4 - be 
acid, 1*-- naphthylphosphfmc 
panhthylphospnlnlc add. 

The- esters are preferably Cj — C,, alkyl, 
nraikyl or ftryl" cJtets of phosphorous, hypo- 
phosphorous ond orptrophosphfnlc acids. 
Iknmpla of these esters Include monocsters 
such as methyl, ethyl, n-propyl, Iso-propyl, n- 
buryl, iso-butyl, iso-amyl, n-octyj, phenyl* 1- 
naphthyt and 2-naphthyl phesphonarcs J d{~ 
ester* such as dimethyl, diethyl, di(n-propyl), 
dt(n-butyl) t - ' " 

(isD-butyl)j 

. (n-hexyl), i , . . , 
'phosphonates; nod tries ters such as tiimcthyli 
methyl, tri-(n-propyi), trifiso-propyl), trl- 
(n-butyl), trf(isoburyl), tri(fco-flmyl), tri(n-. 
octyl), triphenyl, tri(4-tcrt-butyl phenyl), trl- 
(2-mcthylphenyl), irlCa-meihylphenyl), triM--' 
methylphcnyiy, tri(l - naphwyl), tri(2- 
naphxhyl), diphenyl propyl, diphalyl butyl, 
dJphenyl 4-ert-butyl phenyl and phenyl di(4- 
tcrt-burylphenyt) phosphites. 

The salts of phosphorous, hynophosphorous 
and qrnanophosphinic adds arc alkali metal 
salts of ore preferably alkali metal or ammo- 
mum salts* formed between said acids and am* 
mania or amines. Specific examples fndude 
lithium phrcphj re-monobasic, lithium phos- 
phite-dibasic, lithium hypophosphite, lithium 
phmylphoaphinatc, lithium cydohesyfphas- 
phJnaze, sodium phosphite-monobasic, Sodium 
phMphitc-dibasIe, sodium bypopbosphitn, 
sodium - phcnylphosjmmatc, sodium methyl* 
phosphinate, Sodium ethylphospbinate, sodium 
cydoiieaylphosphinate, potassium phosphite- 
mcnobasfe, potassium phosphite-dibasic, 
potassium hypopbosphite, potassium pbenyl- 
phosphtnatcy potassium cydohexylphosphirutCf 
ammonium phosphite-monobasic, ammonium 
phosphite^dlbasipi ammonium hypophosphite, 
ammonium mcthylphojphlnate-, ammonium 
cthylphosphinatE, ammonium ' cyclohearyl* 
phojpWnate, ammonium phenyiphosphinatt, 
ethylene diammonium phosphite^ ethylene; dl- 
ammonlum hypop1losphlte t hezamethylenc di-* 
phosphite, hexamethylene di- 
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90 
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betylphnsphirilc- odd, ber^lpbosphinlc acid, 
c^ohexylphosphlnlc acid, phenylphospWmc' 
add, 2 - memylpbcnylphosphinlc add, 3- 
methylphenylphosphWc add, 4 - mc^yl- 
phcnylphoaphfnie add, 4 - cAylphc^lphos- 
phinic ttdd/'M - aTmemyJphemylphospbinic 
idd^ 2,5 - airnethylplienylphwpainic acid, 
2,44 - trimethylphenylphosphmic acid, 2,4*6- 
' trimethylpbenyiphosphinie add, 4 - isopropyl- 
phenylphosphinlc add, 4 - phcrrylphenyl- 



100 



ammonium . 

^trm Tncorreetlv as "dlrvl alWphosphonjc- ammoniun^ypophosphitc, * hcxamethylene- 
HIm bSEtSt Ac VrJ^T-'nlkyi oaanimonium etn^lp^fcfc, teainctbvlenn 
XlnCi^Mfti? * diammontum cydohexylphospbjnate, hexa- 

EiSmniS of the or^rmosphmic add arc • methyJene diammonium p^ylp^?^ 11 ^ 
mSEoTphluic aaX^Iphwphioic add, plpetazine diammomum phosphite, piperaanc 

baaed on the recurring carbonamide unit of . 
die resulung polyamide molecular chain. Pre- 
ferably, the proportion is 0.02 to 4 mol%, 
* and more preferably, at least 0,03 mol% ond 
up to 3 moi%. Since the use of exccssWdy 
large proportions of phosphorus compound 
tends to reduce the degree of polymerization 
of the resultant polyamide, proportions above 
5 mol% are noc generally beneficial On the. 
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115 



. other bond, if the proportion is less than Q&l 
mol°/ ol gellauon often cannot be prevented. 
Therefore, the phosphorus compound should 
be used in a proportion of at least 0.01 mol°/ 0 . 
5 The phosphorus compound can be fl elded 
to the polymerization system at any stage be- 
fore the lost stage of the polynvsmatioq. For 
example, it may be added to the polyamlde- 
for ? ynB startia B' rcactants, nr the start of the 

10 meit-polymcrisadon, at an intennedfate stage 
of the polymerization reaction. In short, it 
may be Added at any time before dint nt which 
. gellation would otherwise occur, this time 
being dependent on the reaction conditions 

15 and the types of the polyomlde-f arming reao- 
tantSj end die type of phosphoms compound. 
All of die tool amount of phosphorus cam* 
pound required may be added at one time or 
' it may be added in portions, step by step. It 

20 Is preferred that the phosphorus compound 
t it added before the initiation of die mch- 
polymcrization, at the start of the mdtr 
polymerization, or in a relatively early stage 
of the polymerization. 

25 _ Various known polyamidc additives can be 
incorporated in the polyamidc of this inven- 
tion, the examples being a molecular welch* 
regulating agent far palyamldcs such as adds 
or amines, stabllfecrs or antioxidants against 

3" heat and/or light, a ddustcring agent such as 
titanium dioxide, and various coloring agents. 

The melt-polymerized Dolyami'de obtained 
by the process of this invention is mdtr 
Capable and may have a structure ranging 

35 from a crystalline polymer suited for fabri- 
cation of shaped articles such as filaments and 
films to an amorphous polymer which can be 
used for making ordinary shaped articles. 
For example, a rndfrpolymerized polyamidc 

40 of good crystalllnSty can be prepared from 80 
to 1QO mo1% of, methyl trtcphthniic acid, 20 
to 0 mol% of mcthylisophmalic acid and a 
C» — C, a straight-chain aliphatic ^^Mliaminc, 
On the other hand, on amorphous mdc- 

45 polymerized polyamide can be obtained from 
00 mot% -to zero mol% of methylterepluhaiic 
arid, 20 moI% to 100 mol% of ntcthyl- 
isophthallc add and a C 4 — Cm straight-chain 
aliphatic ^wHliamine or an aliphatic diamine 

50 having alkyl group in the side chain in which 
the main chain has 5 to 12 carbon atoms* 

The melt-polymerization can be performed 
by any known procedures. Usually, by heat- 
ing; the starting materials under a Steam pres. 

55 sure at a temperature of 200 to 260° C, the 
materials ore converted to an involatile com- 
position of relatively low molecular weight, 
and thereafter, the steam pressure is removed. 
The composition is heated to a temperature 

GO above Its melting temperature, and then die 
condensation reaction is caused to proceed. 

The melt-polymerized polyomide can be in 
the form of fabricating materials such as pow- 
ders, Rranules or pellets, and also in the form 



of filaments, films, and other -general fahri- 65 
cated arrfdes. 

XVhen the melt-polymerized polyamidc of 
this invention is melt-spun to form filaments, 
the polyamidc is transported in the molten 
state over a considerable distance from the 70 

? D5 l ?flrt cf me roch*spinninff apparatus 
to the head of ilia spinning nowlc. However, 
no gdhtion of the molten liquid occurs. Even 
when it stays in the dead point area within 
the apparatus, the mdtcn pdyamidc liquid 75 
dpe* not form gelled panicles there, Accor- 
dingly, the polyamide composition of this in- 
vention con be melt-spun stably on a con- 
tinuous bask. Furthermore, the fibers formed 
thereby arc free from defects and of uniform 80 
quality* 

The invention will be described in greater 
detail by the following; Examples which in no 
way limit the scope of die present invention. 
In the Examples, all pans are by wdghL The B5 
reduced viscosity nsp/c, as a measure nf the 
degree of pdvmerizatlan, is a value measured 
in a m-cresol solution in a concentradon of 
S« ff polymer/lOO rnL of die solution at 
35 i C h * e fdB °w'nff examples, the melt- 90 
polymerizing reactor U IB liters in volume 
and is equipped wfdi a usual anchor style 
stirrer which is driven by a 1,5 KW motor. 

Examples I to 12 and Comparative Examples 

1 to 12. 95 

Equlmolar proportions of ntemylaiephthah'fi 
acid and hcxamcmyJene diamine were dis- 

u i m ** ter 130 * Qtra tt ^ 2y addition of 
ethyl alcohol, hexarnethylene di Ammonium 
methylterephdtalatB was obtained as. white 100 
powder, which contained one molecule of 
water of crystallization* 

An autoclave equipped with a stirrer was 
charged with 5,000 para of hexamethylene 
diarnmontum meAylttrcphthalatc, 65 pans of 105 
stearic acid, and . the phtfphorui-contaicina; 
comoound shown in Tabic 1. After replacing 
me inner atmosphere by nitrogen, the auto- 
davc was dosed, and then heated m 260" C 
The inner pressure gradually rose with the 110 
passage of time, and m 3*5 hours after initia- 
non of heating under stirring, the inner pres- 
sure was maintained constant at 15 kg/cm'G. 
immediately then, the releasing of the prev 
sure was started, and the Iwating temperature 115 
was raised to 310' C, In the course of about 
2 hours, the inner pressure was reduced to 
0 Kg/cm'G. Then, nitrogen was passed, and 
heating under stirring was continued at 
310" C for one hour to complete the poly- 120 
menzauon. The resulting polymer was ex- 
truded into water in the form of a ribbon, and 
then cut into pellets. The results arc Shown . 
In Tabic 1. 

For comparison, the foregoing procedure 125 
was repeated except that phosphorus ccm- 
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pounds outstdc tils scope of thia invention 

Were UScd. 

The Tcxulting pellets "were dried to a raol^ 
ture content of less than 0,01% by weight, 
and thai spun at 315* C using an extruder- 
type -rndt-splnaing apparatus , (the tempera- 
ture of the nozzle txunff 320° C). The re- 
5 lilting undrawn filaments were drawn to 3 to 
4 tiincfi. the original length using, a drawing 



machine in which a stir heater held at 250* C 
wafl provided between a hot roller nc 140 a C. 
end a roller nt room temperature- The spin- 
ning conditions and the properties pf ihe 
drawn filaments are diown w Table 1. 

In Eznmples 1 to 12, ihe resulting poly* 
amide ltad a mcltinp point of 294 to-295* Tli 
and die drawn filaments chained therefrom 
had A erystalMnity of about 50%. 
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Examples 13 to 18. Subsequently, under a nitrogen stream, the 

5000 pans of component (a), t,e, a mix- reaction mixture was heated with stirring for 

turc of salts (designated I and II) of a 2-0 hours at the "polymerization temperature" 

methyl-substituted phthallc acid and diamine to complete the polymerization. For compari- 

5 were melt-polymerized in ihc presence of a son, the above procedure was repeated except 20 

predetermined amount of each of various that the reducing phosphorus compound was 

phosphorus compounds. Details ore set out In not used (Control). The results obtained ore 

Table 3. shown in Table 3- 

Specifically, these compounds were heated The melt-polymerized polyamides obtained 

10 with stirring for 3.0 hentrs ac 220° C under to Example* 13 to 16 were transparent 25 

a steam pressure. Then, within about 1 J thermoplastic resins having a cloud point (as 

hours, the Inner pressure was reduced down measured in accordance with JIS K — 6714) 

to the normal atmospheric pressure, and the °f nor more than to, and have great utilitarian 

temperature was raised to what is shown as value. 

IS "polymerization tempemturc" In Table 3, 
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Examples 19 to 24. 
5000 parts of component (a), Lb. a salt of 
a methyl-substituted phthnlie add and a di- 
amine or mixture of such salts, or, fn Examples 

5 23 and 24 only, a mixture of component (a) 
with component (b), I.e. a salt of a dlcarb- 
oxylic add other man a methyl-substituted 
pnthalic dcfd and a diamine In Example 23 
and' a lactam In Example 24, were melt- 

10 polymerised in accordance with Example 1 in 
the presence of a predetermined pqn of each 
of various phosphorus compounds, and 65 
parts of stearic acid as a molecular weight 
regulating agent Details ere set out in Table 

15 4* 

Specifically, these compounds were heated 
with stirring at 240° C under a steam pres- 
sure for 3.0 hours. Within about 1.5 hours, the 
inner pressure was reduced down to normal 
20 atmospheric pressure, and simultaneously, the 
heating temperature was raised to what is 
shown a.\ "polymerization temperature" In 
Table 4, Under a nitrogen stream, the hea&- 



ina; of the reaction mixture wai continued 
whh stirring for 2.0 hours at the "polymeria- 23 
don temperature", to complete the polymerisa- 
tion. For comparison, tne above procedure 
was repeated except that the reducing phos- 
phorus compound was not used (Control). 
The results of the polymerization are shown 30 
in Table 4- 

The reculrinff polyamides in pellet form 
were spun in the same way as set forth in 
Example 1 except using different tempera- 
tures. The undrawn filaments obtained were 35 
drawn uu'ng the same drawing machine as 
used in Example 1 to make drawn filaments. 

The spinning conditions and the properties 
of the drawn filaments obtained are shown in 
Table 4 also. The "maximum draw ratio", as 40 
referred to in Table 4 means the maximum 
draw ratio which permits Btnooth drawing 
wiihout filament breakage. Usually, the greater 
this value is, the better the drawability is, and 
the better the properties of the drawn ilia* 45 
ments ore. 
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WHAT WE CLAIM IS:— 
1. A process for producing a polyamide 
which comprises melt-polymcrising (a) 85 — 
100 mol% of mc%ltcrephihallc ond/or 
5 methyliaophthalk acid, together with a sub- 
stantially equimolar proportion f a diamine 
with (h) 15—0 mol% of (I) a dicarfaoxyUc 
acid other dian rnediyltercphthalic and methyl- ■ 
isophthalic adda, together widi a substan- 

10 tiaily equimolar proportion of a diamine, or 
(ii) on ominocarboxylic add or (ill) a lactam 
of an anunocorboxylfc add, or a mixture of 
two or all of (1), (ii) and (in) in the pre- 
sence of at least 0.01 xnol%, based on the re- 

15 cutting carbanaxnide unit of the polyamide to 
be formed from components (a) and (b), of 
a reducing phosphorus add or an ester or sale 
of such an add. 
£ A process according to claim 1, wherein 

20 the proportion of the said phosphorus com- 
pound is 0,01 to 5 mol'/i. 

3. A process according to claim 1 or 2, 
wherein the diamine is a C, — Cm straight- 
chain aliphatic «jiu-dfumine, on aliphatic di- 

25 amine having an alky] group in side chains 
and containing 5 to 12 carbon atoms In the 
main chain* a plperazine or alkyl-cubstimtcd 
plpcrazine, a bb-(para-aininocydQheiyi) 
methane or a compound of the formula 

30 HtN-C-Ctr^^-C-CHs-),-^!!, , 

wherein 0 represents an nvphenylcnc, p- 
phcnylene, m-cyclohexylene or p-cydohcxylcne 
group; x and y are 1, 2 or 3 when 0 repre- 
sents a phenylene group, and ore 0, 1, 2 or 3 
35 when 0 represents a cydohexylene group, 

4, A process according to any one of claims 
1 to 3, wherein said methyl-Substituted 
phthalic add consists of 80 to 100 mo1% of 
methyltercphthalie odd and 20 to 0 mol% of 

40 methylisophthalle add, and said diamine Is a 
C« — Cit straight-chain aliphatic ti,^] amine 
5* A process according to dalm 1, wherein 
said methvl-subsdtuied phthalic add consists 
of 80 mol m 0 moI% of mcmylterephthalic 

45 - add and 20 mniy a to 100 mol% of methyl- 
Isephtholic add, nnd said diamine is a Cr— 
Cu straight-chain aliphatic n p »#-diaminc or on 



aliphatic diamine having nlkyl groups in die 
side chains find containing 5 to 12 carbon 
atoms in the main chain. 50 

n\ A process according to any one of daims 
1 to 5, wherein a component (b) is employed 
consisting of (!) a straight-chain 
aliphatic dicarboxylie add, aromatic dfarb- 
axyllc add other than a meihyl-Bubstimtcd 55 
phthalic add or on allcydic dicarboxylic add, 
togetlier with 4 substantially equimolar pro- 
portion of a diamine, (ii) a C.—C*. straight- . • 
chain saturated u-amlnocnrbozylic add or 
(iii) a lactam of a C< — Ci* straight-chain 60 
saturated M-aminocorboxyllc add. 

7. A process according to any preceding 
claim, wherein the phosphorus compound is 
an add of the following formula 

(OH). 

H— p=0 (J) 65 

(A)- 

wherein R represents a hydrogen atom, an 
alkyl group of 1 to 15 carbon atoms, n cydo- 
alkyl group, an aralkyl group or an aryt group, 
m is zero or 1, and m+n equals 2; or an ester 
or salt of such an add. 70 

B. A process according to claim 7, wherein 
said ester Is a C u alkyl ester, aralkyl 
ester, or aryl ester of said odd. 

9. A process according to claim 7, wherein 

said salt is an alkali metal sale, ammonium 75 
sail or amine salt of a snld add. 

10. A process according tn dalm 1 substan- 
tial!? as described In any one of the Examples. 

11. The product obtained by o process 
daimed in any preceding claim, said product 80 
comprising a polyamide. 

12. A product according to dalm 11 in the 
form of a powder, granules, pdlers, or a 
shaped artide. 

J. A, KEMP & CO., 
Chartered Patent Agents, 
14, South Square, 
Gray's Inn, 
London WC1R SEU. 
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